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Dnring th« l a s t tmi d«oadM th« oh«ii«tiT of ataroidt 
had b««n raoo^isad aa mf 9t tba aoat intaraatiiiA aad 
thoroa^ly atudlad araas of orgaalo oliaalatry. Ohol«atarol, 
"Tha ohlaf atarol of aawaaliaa tlaauea and otol l^ta praouraor 
of ataroid liamonaa and bi la aalta*t haa raeairad iraoh attention 
to i t a obcniatiT and bloohaiiatnr, to i t a rola in nanbraaa 
Intagrity and fimotionat and to Ita aaaooiation with hman 
diaaaaaa, auoh as» atharoaolwoaia* gall atmiOy and aanear. 
Tha ralationahip batwoan oholastarol and hunan diaordara has 
attraotad intaraat for ovtr two owitttriaa. Vallianari in 
1733 workad on the propartiaa of hunan gall atona, fron whioh 
oboleotarol waa u l t i n a t d y isolatad, Aa aaaooiation batwatn 
obolaatario dapoaita and hnmim aortal plaqaa formation waa 
ramijfiizad in 184T* 
Sjrstffiatio atudy of tha ohaaiatry af ohalaatarol and 
intaraat in th« study of natabolifln of eholaatarol bagRa at 
tha end of ainataanth oonttiry with tha doraloimfnt of naa 
azparincntal taohnlquaa whioh raaultad in tha raoogiitioa of 
oonploKity of i t s natabolisa and i t s rooogpUtioa ia huaaa 
madleal aattars . Naoaaaarily, datailad ttadarataadiag of 
atarol involToaant in mataboli«i had to await a s a i ^ ^ o i t of 
. 2 • 
tli« eorr«0t ohtnleal • tmotaral fomnia to oliolMrtcrol 1B 
l a t « 1933, aft or wtiloli t l«« a trargaonlng of work r«lat iag 
oliolostorel to Mio aeldaf rltaniB n, star harmonon, aa<l 
trlt«rp«ioid« has aooordad as our present «rt«ri«iv« laio«l«dg« 
of th i s ooMplflor f l s ld of stadsr, 
Ths dlsooTorjr of naturally eoourriag oxjrgsn and 
nitrogen e<mtaining steroids endowed with proaounoed b io lo -
^ e a l and pharaaeologioal a o t i v i t i e s , has drawn the attention 
of eho i i s t s towards the sjmthesis of suoh heterosteroids. 
During the l a s t two deoadmi the synthesis of a large nuaher 
of sttoh Modified steroidal derlTatives has been undertaken. 
Our laboratory, otmommed nainly with the synthesis 
of steroidal derivatives mad their identi f loat ion eud 
oharaeterlsation by oheaioal and speotral s tudies , has also 
reported a nunber of interest ing nodified s teroids , with 
partionlar refer«aee to <»a and asa s teroids , nainly fron the 
oholestane and s t l ^ a s t a n e s er i e s . This dissertati im i s an 
esrteatlon of these works and the synthesis of oertain 
steroidal derlvatlTes has been disenssed. 
TBeOREflOAL 
•B 3 «• 
AZASTER0IE6 
st«roidnl ooapovM^ ooBtaittiii& nltro^tn aton a« part 
of ttia iiool«i« «r« g|ir«i tli« aan* *satit«ro|d«. AsastQroida 
emi«tltat« « rmry iaport«nt elaisa of MoloReally aotlYe 
o(npottB<l«« Tbe blologloal a«tivltr of asaat«rol<la hav« b««n 
r«vlfl«ro4 11^  Alisudiltn and Martin Snitli^*^ an<! i^gpi^S 
Asastaroldfl liova bean ajrtanat'ralr praparad bjr a xmnbar 
of natlMxia. Ina«rtioii of nitro^an atoa Into ttie atarold frana 
work haa baco affaotad noatly by tba Daoinann raarran^aaaat 
of ataroidal katOTrinaa onA Sohaidt raaetlon of ataroldal katonaa. 
A thorottj^ ti rariaw of varloua asaatarotda praparad by thiwa 
aatboda ia ^van by Sln|^, at al«* 
Photoobeeioal raaotimia and nieroblolO|i;ioal aaidatioa 
bava also baan uaad for ttia prtparation of diff«rant i^aataroida. 
It la not poaalbla to jO throu^ all tba litaratnra on as*» 
atarolda la thaaa pai^ aa and tharafara only aalaotlva aocanplaa 
ara baln^ nantlottad hara. 
Tba Sobnldt raaotlon of 5>(*ebolaatan-S-ona (X) and Ita 
5^iaoB«ir (II) with aoditta asida and polyphoapiiorio aaid or tha 
Baoknann raarrangaacnt of tbair raapaetiva osrinaa (III) and 
(IV) in poljrpboapliorie aoiif providad tba raapaotiva 3-asaataroida, 
(V) and (VI).*^ 
- 4 -
S^IT 
( I ) R, 0 | 54-H 
( I I ) R, Of 5/.-H 
( I I I ) R, MOH| 5<A^ -« 
(IV) R, NOHf 5/X-H 
(V) 
(VI) 5/-H 
11 Lat«r flhoppeet •% al.^^ reported the fomtt lon of 
lifOBerlo nl:rture of the laotans, 3-aBt^A-tiOBio-^3(*-ehol Mtim-
4«-<»no (V) and 4«MKEa->4«ihoao->5o(<-oholo(itaii--.'l*-oiio (VII) on 
Beokaaiin r«arraai«««nt of 5o(«oholMtan-.1<-oiio oxlme ( I I I ) , 
«8»1T 
Similarly, lT/«-ao©toxy-5/i-«aiidro»t-3-^ne (VIII) on 
. 8 <-
^hnldt r«tt«tlon and i t s cortn* ( I t ) on n«olDe«iim r«arraii^«3«iit 
jttY* two l3oa«rlo laotaniv (x) ann (^)J<*»*''t*3,14 
viAo 
(VIII) R, o 
(i\') n, mm 
ix) {XI) 
KlM anil ooworic«r« r«^rteii th« n«okn«tin r«arniii4«<nt 
of 'ir.^-oholMtaii-fl-iOn* oxin* ( I I I ) ' In rmflnxin^ onrbon 
tetraoMorld* o^mtnlnlnji trlphonyl^phosphine nnrt obtalnad 
t}«a«a«A«|iaao«»iV««fiol«itan'«4<-on« in 73'i y ie ld . 
C«l^. F V 
(HI) (V) 
- 5 -
^In^v *^ al* oarrled out tnc Setaaldt reaction of 
oholMt-4->«B-3->oii« ( x n ) with Modiim azlde and sulplmrio aoid 
and oiitained a ftlnnJlA laotan, 3-axa-A-honio-ohol«»t-4a-«n-«4-«m« 
(XTV) In trao* onoiint. Th« ketone (XII) hawerert wh«i troatod 
with uoflupi axldc »md polypho«iphorlo aold afforded 3-a«a-W 
h<i!iO->ohole8t-4a-«i-4->one (XIV) In a voir good y ie ld . Deolmann 
17 
rearrangement of ohole8t-4*-Mh-3-one oxlne (XIII) In refluxln^ 
oarbon tetrachloride oontalalng trlphenyltiphoaphlne ^ r e 3»asa-* 
A<»honoaholest-4a'-en-4<-one (XI\') In 83^ 3^ 1 «ld. 
V«1T 
(XII) H, 0 
(XIII) 11, nm 
(XIV) 
18 
^^glnone and ooworicers reported the Beotonann 
rearraagffiient of 4v4-dlnethyl-r>oAohole«tan-3->one oxlme (xv) 
and 3%4,4-trli!i«thrl-5^«oholet«tan*3--one oxlme (XVI) and 
obtained the oorrenpondlng 4,4-dlmethyl-3«a«a-A-ha«o«>5y-. 
oholeetan^-one (XVII) and 3o^,4,4-trlaethyl>3-a8a«A.hono-
s4^holestan-4-one (XVTII) and 4,4-dln«thrl-4-«8a-A>home-
- 7 -
5o(:-^holMtiin->'V-an« (XIX) and 2o(,4»4->tritt«th3rl«4-a«a»4->hano-
5o<;-ohole«tan»rWon« (xx) r«Mp«itlv«ly. 
HO^ 
\ 
(XV) a, H 
(XVI) K,X<»3 
(XVII) H, U 
(XVIII) R, KCSlg 
(XIX) «, U 
(XX) H, \cai. 
However, the Baoimann rearraa^eMcnt of 3o<,4y4-trlm«thyl-
18 5^«oholMtan-3»<me oxine (XVI) in dloxane with thlonyl ohlorlde 
affordod 3^,4-4Uiiethyl-4««ot)ijrl «n«>^-4«-R«eo-5o<«-ohol «itan-3-> 
n l t r i l e (XXI) together xrith a very miall avoant of 2^,4,4-




m^iion« and oaworkers reported tli« Plioto<-t)«oii»aoii 
Id 
r«M»rr«a4«a«nt of 4t4«Kllttetliyl-KilioleRt-<5*fla-*3<»oii« OX1A« (XXII ) 
wldo^ Afforrted two laonerlo iMtaetiii, 4a,4«i->dln#tfi3rl->n-a3iu&-*A-> 









"-^ o^Giv)!«itan'»4*»onc oxime (XW) when treated ifltti 
thlonylottlorlde at -20 C ^ v e 4a>-axa-.Wb0i3O<->5u(l-ohoie<!itan-4-» 





the 21 rii* Photo neotraaim r«arran,|«««nt of/ic«tc»3riai« (XtVII) 
a trJMie of 3<:/'»O^1-M^'VI->0«»OII« (XXIX) and two Isonorlc l a o t a u s , 





( tWI IT ) (XKX) 
ikhnad et al« oarrle^^^ oiit the Beoknam re^ran^wicut of 
•>.i 1/^hlor'>-5'^-oholo?itan«>>«-on« oxlwe"" (x^rrr). I t s l^brt>BO 
(XXtTI)^^ and 3/3-lo«io ( T X X I I T ) ^ aneao^M nooordlng to the 
• to -
ia«tUo(lfl of Crai^ and Nalk and alitain«(} the onrrm9'^oniiinii^ 
l«otatati» 3/^iiloro«i6<-«8flH>ll<-haHo»r^«Kihol«iitaii«»7«i>aii« (rxx iV) , 
3^broBto--6<-aaiA-4}-^ri«o->5r(«»o«v>l<mtaa»7«Km« (xrcV) and 'J>*lo(lo-
S»n 
!i*ori 
(XXTT) a, Cl 
{TXXiD n, Br 
(XXTIIT) R, I 
30 
(xtxiv) R, ni 
(KXXV) R, Br 
( o ' t v i ) n, I 
^itijj^ • t al ,"" oarri«d out th« sehnitlt r«Aetloii of ?*h-
Ao«tox3r->5 4*o^l«it.an-r».onc (TtXVII) and obtalnod a »±n^9 
laotaa, 3/>ao«toxy>6«ax<Vi«*lioao-*5c>'-ohol eatan«>7«Kma* 
AoO AoO ^--^ ? 
( t x w i i ) (\XXVIII) 
• 11 • 





rt)« laetftm (XL) tRid«rgi>t« *R«tr«t ^MtoumB r««rriiii|i««i«it*, 
th« <wfilF «nriiwpt* In lltmrstarw* wim th» l«ot«s (XU) warn 
tr««t«d «l th !fBr in l iol l l i ig Mr»t<»ii«, th« oxl»« (XUT) « prodttet 
of "Rotro-OteiQiaBa rmtrrma^tmmiit*t the orolok^toas (XLI I ) aad 
th« bro«o)c#toii« (XL l l t ) ««r« olitalBvd, P«t«r YdtM and 
oo«ork«r« hare raotntljr raportad that iXL) f a l l ad to inidar«,o 






R«o«ntlyy Sugiiiai»« muri Qoworkerfl reported th« photo-
Dmicaann re«rrait|i«u«nt of th« o^n« (TCCTt). Bmiifteti the two 
ocpoot^d laotman (XL) and (tLIV), they a l s ) obtained the 
oyolOkotono (XUII); nc/-ohol•wtan-O-ono (xxix)f 5-«athoxir^.-
ohol«itan-6*-oii« (XLV) tmd ohole8t-4-«aMS«on« ('^ OLiVI). 










(XLII) (XXIX) (XI>V) (XLVI) 
- 13 -
r>,>/,< J^tolefita»->7-<m« oxiam (tLVII) aa«i tin 3/^«ao«toxy 
(XLVIII) anaia^es on Boolnaim rearran^ttumt afforded tli« 
oorrwpon^ln^ laotitai«« 7a«axa»B^oao««4l;(«i«holMtan*7--oa« (XLIX) 
and 3/^'->ao«t'>xy-7a-«za-4)«4taeo-5'Voliol«itan*T-«n^ (U}« 
X-Otl 
.JAJSI 
(XLVTI) R, I! 
(XLVIII) R, 0\o 
(XLIX) R, H 
(L) R, OAo 
l*hoto-49«otaiaiin raarran^^acnt of 3o(,5-e3rolo«>5>^hole(itaQ« 
31 7«oa« ttxlno (LI) 111 ttethaool gtiva two Isoaerle laotaas^ 7a* 
aai«»B-lionio-»3^y5-oyolo«5.X-otiol«atau->7-M]n« (LIl) and I'-aztk-a^ 
huao-3o(,5-oyolo^.>H>>iol08tai».7a«-one (LIII) , 
S»17 
H«OfI 
(LI) (LID (LIII) 
- 14 -
13 Ahaodt •% «!• p«rfom«d tti« Qaokafum r«arraaii«i«it 
of 3/^ .-ao«tox3MS*-hydroxy<->n^hol«itaii«>0*<><in« oxiao (LIV) nilth 
thlonyl ohlorl<l« followed liy tr«ata«Bt «rlth mt «ro«ifi of 
4N<-potasslttui Mjrdro^ sido and ontaiacd 3f^-otiloro<ii5«k«tGM5«d-
s«oo*ohol«9tan<»0<MHiitril« (LV), S96-*««oooliol«it«>3«>€n'>ill«keto* 
6 -on l tr l lo (UVI) and 3p<-aoetox3MS«-keto>-5,6-i««oo(Aol«itan«IU 
o n i t r l l o (bVIl) . 3fi9S'^Hhy<iroxy^!yi'^h9leatm''6''Oam oxl«« 
(LVIII) undor nlMilar roaotlon oon^lltlons ^ T O (LV) and (UVI) 
md ri/^«-liydrox)r«>5--lc«to--5,9«>«i«ooo{]olestiuoh>dMmitrilo (Lix) . 
^ / V ^ ^ ^CK 
N.4m 
(uviii) R, cm 
(LV) R, CI 
(LVII) H, OAo 
(Lit) n, fJH 
(LYT) 
:lu^no!)« and ooworkern reportod tho photo^motoama 
roarran goaent of 3f:'^ -^ o«tox3r<-5*liordro:(y^Cxf4>liolcataiiM>Hni« 
oaciao (LIV) in lacttianal under nltro^«i ateonphere and 
obtained two laonerio lactams, 3^ i«-aoetoxsr«i>5 »t^droxy^7«azQ-> 
ll-hano-5<^->oholestan-o-one (LX) and 3/^»aoetoxy«ii^-hy'Iroxy-(5-







(UIV) (LX) (LXl) 
3!>«^et<nyoliol««t<ii5<-«D*7«<m« o%iae lUXII) aii«i lift 3r«> 
ohloro (.LXIII) anaXoifium on l)«okiaana retkrvanitumt ^flth 
p-toliieaesulpliotiyl ohiorld« and pyrl i ln* provided 3 •aofftoxjr-
TaMixa-O-tKKaooholcst-l^on-T-on* (LXIV)^**^^ md 1 oohloro-
7ft>-a8flk^-h(w<K}hol«et-5->en«»7-Kme (I.XV), Hol lar r««ult9 w«r« 
obtain«d wh«n the oxiia«« (LXII) and (LXTII) ««r« treated with 
thlonyl o taort . ' e ,^ 
N-Oft 
•^aSt ) 
(LXII) n, OAo 
(LXiii) rt, c i 
30 
(Lav) R, oxe 
ihXV) H, 01 
MatKovlos et a l , »h*m9ii tHat tSie oxirae (LXtl) wh«n 
treatoi with thl<niyl chloride followed !>y alkali treatment 
provl'^e' two laot^ms, 3/Wioetoxyw7a>>a^a--7)«>tir)i30ct«ole»t<<W-«n* 
- 16 • 
7<»on« (UXTV) and r)/>»li3rdroxywTa-rfui»-4)-4ioiioohol«tt«>5«>«n«>7««<ni« 
(bXVl), an artlfiMt of (LXIV). The laotan (LTIV) wan al«o 
obtalnad bjr the ^Imldt raaotlon af lf;-a<)«taYyoliol«at«i4S<-4 





(LXIl) R, HOn 
(LWIl) H, O 
(LXIV) (LWI) 
3/^ -Aoetoxy-»17a«»aBa<-IMia«oan«lroat*»5«>an->7,17«Klloaa 
(LtVTII)^ on Sohaidt raaotlon affordad 17A»aaa-lvnoao-.3,S» 
aa<troMtadlme»7,l7<-di«Maa (LXIX) and l/2«ao«tOTjMrn,17->dlone 
iliXX) In 30^ 4 and 13.4'i ylald^ raapaotlvaly. 3/«Ao«tOTy^l7-> 
9xo«17a-aKa»'^fi<]iaoan'lro9t«-5»eii«>7»one oxina (LXXI) «aa howarer, 
raalatant to naoloaimn rairran^ainmt* 1y!^;-^eto-«y«»7,17«^Hox:l«ilno-
aadro9t<»5*ana (LXtll) laada only to rinjj n»laotam (LTTI) an 

















Solialclt renoti<Mi of .')/;-ehloro»5^^>liol«fitqn«»7«*<m« 
fin 
(LXXItt}' provii1«il a nltkiifLB lAotwa, 3/Vo)iloro»7a-osa-B-hooo* 
5A-ebolmtan->7-oii« (LXXV)« Th« OMtraann r car ran pencil t of Itn 
oxia« (LXXIV) with thionyl ohlorid« or p-toluenwralpbon^rl 
olilorlilc and pyrl l iao affonioil tbo saao laotasi* 
if-n 
(Lxxii i ) a, 0 
(LXXIV) R, MOri 
ihxxv) 
- la • 
sohnidt rMtotlan of 3/^-ao«toxy^ v^roiaooliol Mtan-^W 
oii« (LXXVI) with •od im axid« and aiilplairlo aold affordsd 
3/;«-ao«tox3MUit3tBiMV>^ oi«(M$^ y«-1»ran(K»lMil m t an-7-an« (LXXVI11) • 
Under s i a l l a r rsnotlon oondltiona 5o<f-l>]*aiaoohoi fiitan-4«(m« 
(LXXV7I) off order] 7-a8«-*n«>hOBM»oholeift-4»en>i>6->oae (LXXX) mid 
fMtff flM)«hOHKMSK«i!>i'<Moohol Mrtan-T-oRo (UXTIX) • 
(Lxtvi) ri, 'Uo 
(LXWIX) H, II 
(LXXVIII) H, Ofi 
(LXKIX) R, II 
(UXXt) 
23 24 Atanad «t cil, ' oorrlod out the Sobnidt reaction of 
ohole<it-4-eii-6-one (LXXXI) and i t s 3/?->«oetoxy ^UXXXII) analo^e 
and Obtained tde oorreepcmdin^ laatanef T-a^aMA^oBooltolest-
4-en-e-one (hXXXIII) and 3Z;->aoetoxy-i7«aBa«B«>hOBOOholest-4-> 
en-fUene (bXXXIV), 
Uxxxi) R, H 
(Lxxxil) n, OAe 
(uxxxi i i ) a, H 
(LXXXIV) R, (Uo 
- 19 -
Choie«ta«3,5«Kli«R«>7-one (LXXXV) ^ave a siiijtile oxlae 





(LXXXV) (LXXXVI) (LXXXVII) 
Sofnldt reaotion of katona (LTTCV) with acxTltta axlda 
(r) ao la equivalent) and poljrphoaphorio aoid provided two 




(LXTW) (LXXXVIII) (LXTXIX) 
- 20 * 
AlK«ad, ct a l , oarrlfMl out th« f^ ofanidt rsaetlon of 
ohol«itai-4td«dl«a«».')<»oii« (XC) and the T)«olauum r«arran4«i«ttt of 
the oorT99potnMn^ oxftao (XOI) and otitalnod tlM aano laota», 
3.HAssa-^M>onooholMt«»4a,9-di«i-4«OR« (XGII), 
(XC) R, O 
(XCI) «, HOII 
(XCII) 
Chol««tiw3,4<-di«i«-6«<Ni« (XOIII) on troatn«it with 
dodltaca azttf ( t aolo) and polyphonphorle aoid afforded throo 
pro<luotii« ohol«it«^»«i«->n,6-dlon« (XOIV)« d«aea>>a«hom>ahol mta. 
2t4«dt€a->7-OD« (XCV), th« pro'laot of u«ial flohMidt roaotlon 





Th« BMknasui rcarran^caiut of 3/^ HU>etoxy>-r)X-stl #iastan-
6-ontt oxia« (XCfll) , l t « 3/4-hy«^roxy (XCVIII) and 3/?-oiaoro 
(XCIX) aaalo^«a afforded 3/l-ao«toxy-8-a«a^-iio«o-«X,-»**^«P*»*«"" 















(C) R, OAo 
(CI) R, m 
(CII) R, CI 
Tho B«okmann r«ArraD,^«acnt of 3/^MAoetoxy-fltl^a8t-f>-«i-
7-one oxlae (CIII) and I t s 3^ «^Kshloro (CIV) analo^« proTldod 
3/^-aoetox3rw7a-aza«iWhorao«ti|peuit>5-*«n»7*one (CV) and 3/^ >-ohloro-> 
7a-^2a-B-hoao«tlj0naat-5«-in-7«ono (CVI), raapeotlvely,^^ 
*• 32 •• 
^io"ai 
» • » . 
N-a 
n X 
(ciTi) oAo mn (CV) «, OAc 
(GfVX) R, CI 
l/.-<4o«tc»cy'flti#ia«t«4-«n«6«>oa« OT1«« ( O V I I ) on n 
r«arr«ii|liniciit gffnr* a iilii||;i0 l a o t o n , %;m.i%e^9xy<-Jf'^nmf-^^ 
hoaost l #iaiit«4->«ii<-6«Mm« ( ( n r i l l ) . 
*1lo"21 
AOO 






Th9 terw lalda:Kol« (CTX) was lntro1uo«'l by T'«bmi ' , 
whtfi ti« tilflOfivarAd the ooiapoun<l for th« f l m t t ln« In 1858. 
H« r«oo^l<«<Kl the baalo nature of the euhetanoe imi evtAbliahed 
the Qorreot eraperloja ocxapositiint a« 3^*^ 4^ 3 ^'^ '*^  oould not 
propose a etniotural famtala« 
n 
H-^ C'^  C-Jl 
U-^ C N. 
(CIX) 
44 
It reraiinert for DAnbarger tn 1803 to fnml«rh the mos»t 
oonvlnolnj^ pleoe of «vl<lenoe for the wtmoture o** tnidassole 
when he »«l^we<1 btnalnldaasole iox) to 4,'Wlnlrta2!Ole «»loarbOTcyllo 







(CX) (CXI) (CIX) 
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The ohenls try of a l l o<Nq»(mnds which conta in t h r 






The terra imidazole (CIX) Implies a f i v e ncnbered, 
h e t e r o c y c l i c r ing system conta in ing a t e r t i a r y nitrogen and 







The correct numbering of the imidazole r ing I s shown 
in (CIX). The imlno ni trogen rece ives p o s i t i o n 1, and the 
numbering fo l lows around the r i n g so as to ass i | f i the 
smal les t p o s s i b l e number t o the t e r t i a r y n i t r o g « i which i s 
desl | f iated as p o s i t i o n 3, The subst i tuted nitrogen represents 
the s t a r t i n g point for the numbering of the N-snbst i tuted 
Imidazoles. 
- 25 -




H v / ^ ^ H 
H H 
N H 
(CIX) I CXIII) 
!^b9tltutiais of tli« imino hy^ro^mk • l l a lnatM th« 
poas lb i l l ty of taataB«ri«i and « d«f ia i t« 9i»migm€at of 
struoturc b«ounM ponaililc, a« la th« oasa tiritrt l,4^ittath3rl 
lnl«1a$(ol« (CXIV). 
CH. 
H^  / H \ / H 
H3C/ N 
(CXIV) 
Part ia l ly ra(fu?ed and fu l ly raduoad darlTatlvaa of iMliiaxole 
ara a l so Icnoirn, Tha a s a ^ l a of part ia l ly riHtiioad irjliioaolaa 
- 26 -
are 2- imldazol ine (CXV), 3 - imidazol lne (CXVl) and 4-imldaasollnc 














(cxv) (CTVI) (CXVII) (CTVITI) 
Many imidazoles and the i r d e r i v a t i v e s have been found t o 
p o s s e s s powerful pharmaoologlcal p r o p e r t i e s . Imidazole r i n g 





.CH„-CH - COOII 
I 
(CXIX) 
Camosine (CXX)» yet another imidazole d e r i v a t i v e i s a 
cons t i tuent of mammalian muscles* 
f l CHg - CH - COOII M 
I 
H 
NH ~ COCHgCHgNIIg 
(CXX) 
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Ergotliloneine (CXXl) a oompoand with imldaxole rln^ 
system ooours In blood and animal tisaniea but i t s function i s 
not y e t known. 
« , CH_ - CH - coo" 




Imidazole o f the type (CXIl) haire soae antimalarial ac t ion . 
R 
(CXII) 
When R i s hydrogen and R* i s an altcyl ^^oup containing 
eleven to fourteen carbon atoms e . g . , l<-deoyl*>3«aethyl imidazole 
i s sale) to be a topica l anaes the t i c . 
2-Thio-x4-afflino methyl imidazole pos se s se s some i n s u l i n 
l i k e aoti<»i in d i a b e t e s . 
Only two purine bases have been obtained from n u c l e i c 
a c i d s , adenine (CXIII) and i^onine (CXIV). These bases have 





-m \ \ 
H 
(CXIII) (cxiv) 
Vitamin B . . irtiioh has ant ipernic ious anaonia factor also 
has i n l d a z o l s r i n ^ ayatfln. This r ln^ systwa a l so occurs in 





The b i o l o g i c a l and Pharmacolo^cal propert ies of 
imidazoles anri the ir d e r i v a t i v e s , have draMna the a t t e n t i o n of 
chemists and s ince t h e i r discovery a number of methods have 
been developed for the synthes i s of imidazole r i n ^ systera. 
- 39 -
Japp and Radzlszeirfllci were the f i r s t to report 
almost s lnul taneot is ly , the s y n t h e s i s of Inidazol e by the 
oondensatlon of a hloarhonyl oompound, "BWEZII" (OXVI) with 
bensaldehyde (CX7II) and amaonla and obtained 3 ,4 ,5 - tr lpheny l 
Imidazole (Lophlne) (CXVIIl). 
H ^ ^ ^ H 
C=0 NH, /7-^, ^\ ;j^  M 
^ r . 3 * oj^jn. 
n —CaO NHg 
xN 
(CXVI) (CWII) (CXVIIl) 
Debus^^ prepared Imidazole (CIX) by t t e react ion of 
ammonia, jtJLyoxal (CXIX) and formaldehyde. 
H - C » 0 





0 a C - H 
- ^ r 
H 
I 
^ ^ N 
H 
(CXIX) (Cjj) 
Another method for the synthes i s of imidazoles developed 
49 by W«ldaihagen, i s based upon the obseryat lon that ^(-hydroxy 
ketones under the in f luence of ammonioal ouprlo aoe ta te so lu t ion 
are q u a n t i t a t i v e l y oxidized t o the o<n>responding dloarbonyl 
d e r i v a t i v e s . He carried out t h i s react ion i n the presence of 
fomaldehyde and obtained 4-raethyl imidazole (CXX). 
- 30 -
CH„ -
CH- - OH 
0 a 0 
Oxidation 
Cu** - Cu* 
H - C a 0 












The formation of 4>4Betliyl In ldazo l e (CXX) from D-Glnoose 
und«r the Inf luence of zino hydroxide and ^monla was discovered 




















One of the most Important routes to allcyl and aryl 
Imidazoles Involves the desulphurlsat lon of allQrl or aryl 
Imldazolethlones by treatment with Raney Nickel . The a v a i l a b i l i t y 
- 31 -
Of a gr«At v a r i e t y of InldaKOlethiones, and the ease with which 
thegr oan be oonverted Into imidazoles make t h i s net hod one of the 
most Important s jmthet lc t o o l s In the Imidazole f i e l d . For 
example, 4,5-dlmettayl Imldazolethlone (CXXl) may be coarerted 


















Treatment with Raney Nlokel a l s o b r l n ^ about the 












-51 Maqucnne prepared i n i d a z o l e throu^ decarboxylation 
of 4»5-lmldazole dloarboxyl lo aold. Decarboxylation was 













2-Inlflasolin« (O^^V) has senr«d nm tlM start la« 
natarlal for th« preparation of lya^illiaetlierl iaidaieols'^ (CXXV). 
AroaatlsatifMB of th« riii|^ I s of footed by do^dro^Miation v i th 












Iiaidasole<« (CXXVITl) lias slno boon prepared bf tfie 
interaotion of bensaaldlae (atWII) with cy-halolcetone (CXtVT)« 
H 
HIU N^ Ph 
iL 
OH,-Br 
Ph * u » o 
UN 
C ^ \ 
Ph H 
icx'xvi) (CXWII) (CXXVIII) 
iBidaxole rin^Msaf also be pr(W»arod by the reaotioa of 
.^ j-hydroiQr ketone (OXXIX) and bcaaasiidine^^ (CXXVII), 
- 34 -
H 
-G « OH 
— C = O 
(CXXIX) (CXXVII) (CXVIII) 
The react ion between an c / - ea i lnon i tr l l e «nd aa aldehyde 
nay r e s u l t in the foraat ion of an Imidazole rlni^ ayaten. An 
exonple o f t h i s react ion i s the f o m a t l o n of 2 , 4 - d i p h « y l -
i n i d a z o l e (GXXVIII) from c<-aBlnobenzyl cyanide (CXXX) and 
benzaldehyde (CXVII), 54 















Bxpoaure of oxazoles to aqueous ammonia at hij^h 
temperature a l so r e s u l t s i n Imidazole formation. The f i r s t 
conversion of an oxazole i n t o an imidazole hy t h i s method 
was reported as ear ly as 1888 by Lewy,*' who transformed 
3-methyl-4-phenyl oxazole (CXXXI) by t r e a t i n g i t with aqueous 


















la ldazo lea may be prepared from tar tar io aoid (OXXXIII). 
Tartaric aoid on treatment wi th a mixture of concentrated n i t r i c 
and sulphuric acids j^ives d l n l t r o t a r t a r i o aoid (CXXXIV) which 
reacts with formalin and ammonia so lu t ion to jflYe imidazole 
4 ,5 -d lcarhoxy l l c acid (CXi). Dioartooxylation of (CXI) by 































56 Chiohlbabin in 1926 reported the formation of Imidazole 
£ ~ l , 2 - « _ 7 pyr id ine (CXXXVl) Ijy the treatment of 1-bromoaoetophenone 





C a 0 
aig-Br 
(CXXVI) (CXXXVl) 
56 Takittj^ the r e f e r « i c e of Chiohinbabin reaotioui 
E. Souli'^ in 1973 t r i e d to prepare s t ero ida l imidazole. He 
used 3/^-acetox3r-16c4-brooo-5cy-andro8tan-17-one (CXXXVII) as the 
s t a r t i n g mater ia l . Reaction with methyl amino pyridine 
(CXXXVIII) l e d t o the formation of the imidazole 3yi^-aoetoxy-5o^ 
androstmo /~16,17i2»,3*__7 methyl Imidazo / ~ l » , 2 ' - « _ 7 Pyri-fine 
(CXXXIX). 
Br 
(CXXXVII) (CXXXVIII) (CXXXIX) 
- 37 -
In another «arperlmeat 21-broBio-3,'^liydroay-5-pretfi«i-30-
one (CXL) was used whioh also j^ve the oonrespontiin^ Inidasopyrldine 




(CXL) (CXXXVIII) (CXLI) 
The synthesis of such a lar^e number of Imidazoles and 
their derivatives and their raryln^i pharmaoolo^loal and 
physlolo^cal properties led the organic clieialsts to undertake 
detailed studies on the physical and ohenloal properties of 
imidazole in an attempt to establish the relationship between 
the structure and properties. 
Imidazoles were found to be monoaoidlo bases having the 
a b i l i t y to fonn crys ta l l ine sa l t s with aoids. The basic nature 
of the Imidazole i s due to the ab i l i ty of the pyridine nitrogen 
to accept a proton. Substituents influence the basic strength 




iBl dazol • 
1-aethyl imidazole 
3-4Bethyl i n i d a z o l e 
3-phenyl imidazole 
4-h3rdro5fy«ethyl imidazole 







The intro'Auction of methyl group in to the imidazole 
r i n g increases i t s basio s trength . This i s expl ioahle in 
terms of the e l e c t r o n - r e l e a s i n g propert ies of methyl ^oup , 
which tends to increase the e lectron dens i ty ahout the 
pyr id ine n i t ro^o i . Similar cons iderat ions may apply to 
2Hiethyl imidazole (CXLII) where hyperoonjabated s t a t e (CXLIII) 




H-C C a CH, 
II-C N H-C SNl 
(CXLII) (CXLIII) 
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Tlia introiaetioA of a ««tli3rl group into tbc AAor 5 ) -
poaltloa of tho ia idoMl* ring aluo iiioroas«i th« banio 
strtngtti but tti« • f f w t I s I—a pronoanood than tlio SHMOtbyl 
^oup. nfwmtitry ootaaMmcmtlmm nlg^t of for tin oxplmiatlott 
for till* dlfforoooo. 
Elootron^attrooting ^oapa oaoh a« plionjrlt nltro or a 
halogon dooroano tho basio atr«tgtb. \ tva qiialitativo 
oboorvationo on tbo baaio fitronitth of M-alkylnitrolaidasoloa 
aro of intoroat* A oompariooo of l-ootbyl-fSoaltiroiMldasolo 
imd l ,3 -d l«otVl - '* -« i tro ifiidaxolo (C^LIV) with thoir roap«etlvo 
4<-iiltro dorlvatlvoo (CXLV) indieatoa that tho 5«4iltro eompoaarfd 
At Afl 
aro tho <«tronier baao* * I t •voona logiosil that tho atruoturo 
in whloh tho n i tro ^oap la looatod In oloao proxiralty to tho 
oleotron donor ayatoa (pjrrl'llno nitrogon) should roproaont tho 
woak«r baa a. 
O^Jf-0 










In addition to i t o baaio naturo* inidaaolo alao exhibita 
woaldy aoldlo (paoudo aeidlo) proportioa. I t foma aalta 
with notala of th« <|«aoral atniotaro ahown in ( o ^ v i ) , Tho 




~ 40 • 
Tti« p««udo ttQlnio nature of iuiflasol* d^«i<l« upon th« 
prM«»o« of an unaubvtittttcd ialno i^^ roup, 
Inldasolm are resistant to the nost draatlo treataente 
with ael'ie and ba«««« Tbe ia ldasale undergoes tjrploal turmtmtio 
substittttion* Thcgr oan be tialo^«Mted« nitrated, eulpluMiated 
and exitltoit the ab i l i t y to oomple with diasotised armaatio 




The Bcokmann and Sohnldt reaotion of steroidal ketoxlaes 
and ketones, respectively are two most fac i l e and widely enployed 
methods for the preparation of azaaterolds. In recent past a 
auttber of azasterolds have heea synthesized in our labox«tory. 
The present work i s an extension of the previous work. 
An atteapt has been made to prepare azasterolds froa 4X-aoetoxy'-
eholest-5«>cn-3-«ne (CXLVIl) by subjectlnii i t to Sohaidt reaction* 
Schaidt reaction of 4o(.--aoetoxycholc»t-5-en-3-one (CXLYII) 
4>^^oetoxyohole8t-5>«3i-3-one (c:!ajVIl) was pr^ared 
C O mm 
according to the procedure doicrlbed In l i t erature /, ~X) aax. 
1750s (CHg-ii-O), 1720s (Cg-tS ) , 1610s (CaC) and 1240s ca"^ (acetate) 
,?5.7 (a , 2H, C^- ,/?H and Cg-vlnyllo H), 2,15 ( s , 3H, CHg-ti-0-), 
1,18, 0,93, 0,85 and 0,71 (aethyl protons). 
The spectral values were obtained for foraal identlflca-> 
tlon and comparison purposes. 
The ketone (CXLVIl) on treatamt with sodlua aseide ( l mole 
equivalent) and sulphuric acid afforded after usual work up and 
ohroaatography two products a none nrst a l i i sable o i l and a 
compound m.p, 140°. 
- 42 -
a^n 
Charaoterlzatlon of the o i l y ooBpomtd a» 2/^hydroxy-4-oxa-A-
hoaochole9ta»4a.6'-»dlep«3«-one CCXLVIII) 
The o i l y compound analysed for *^27*^42^3* *^*® absence 
of nltroj^en shows that the nomal Sohnldt react ion has been 
disturbed. The I.R. spectrum of the compound showed a weak 
absorption band at 3400-3450 and stroni^ bands at 1740, 1660 
—l 
and 1610 cm . The weak band was ascribed to the hydroxyl 
s t r e t c h i n g frequency, whi le the band at 1740 c« can poss ib ly 
be a s s l bjped to the a c e t a t e carbonyl but the absence of ace ta te 
•e thy l protons In IftlR spectrum ruled out t h i s p o s s i b i l i t y . 
The band at 1740 alon^ with the bands at 1660 and 1610 cm"^, 
however, Indicated the presence of an enol l ac tone moiety 
having more than one C-C double bond. The ?«JR spectrum of the 
oomfound exhibited two s l j i a l s at "i 6 .03 ( a broad s l n ^ e t ) 
and 5 .3 (sharp sln^jjlet) I n t e ^ a t l n g for two and one proton, 
r e s p e c t i v e l y . The pattern of these s l j a a l s c l e a r l y Indicated 
- 43 -
the presence of a diene system. These s l t f ia l s were thus 
a t tr i lmted to v i n y l l o protons at C^ -^C^  and C^^-positlons. A 
t r i p l e t at ^4 ,33 (J « 5 Ha) In tegra t ing for one proton was 
assigned to C.-o^. The other s i s a l s In NMR speetrun were 
ohserved at ^ 1 . 2 6 , 1 . 1 , 0 . 9 3 , 0.85 and 0.T6 (aethyl protons) . 
On the bas i s of above d i s c u s s i o n s , the o i l y compound 
was characterized as 2/^hydroxyl-4-oxa-A-hoaocholesta-4a,6-
dlen-3-one (CXLVIIl), an nnexpected product fro« a Schmidt 
reac t ion . 
(CXLVIIl) 
The probable Meohanlsa for the Vomat lnn of the hydroxy 
l a c t o n e (CXLVIIT) fro« the ketone (CXLVIl) has been shown In 
Schene 1. I t Involves the second order Schmidt react ion of 
the hydrolysed pro<1uot of the ketone (CXLVIl). 
- 44 • 
OAe 
S«1T 
Scheme - 1 
-J 
H 0 
(c-:; VII ) 
^ 
> 














An alternate neohanism (Sohene 2) 091 also be surested* 
Involving the hydrolysis of the laotaa fomed by the SetaMidt 
reaction of ketone (cniiVIl), The aouionia adduot fomed due to 
the protonatl(m of nitrogen i s very unstable and readily loses 
a aoleoule of annonia to g;LYe enol oarboxylio aold whioh on 





hydrolysis Sohaidt reaction 
-> 
(ABMonia-aldehyde adduot) 







" «'' \n 
(axi*iT) 
iCXLVIIl) 
Characterlgatlon of the ooapound. • . p . t40** aa 
4a-hy»iroxy«'3-oxo«'4<»aga*-A»lKmochol »it-5-<pa (CL) 
The ooMpound a.p, 140** analynad for ^27^45''^a* ^ * 
IK speetruB of the oonpound shoved banan at 3350-3390 br 
(NH, on), 1650s (-d-KH-) and IfiW • (C«C), The band for 
acetate eRil>onyl was not present. Two possible struotures 
(CL) nml (CLI) oan be suggested aeoordln^ the ele«ental 




Th« rtlAtinotlon b«tw0«n the two isoaerio laotaaa (CL) 
md (Ct<l) won «ad« on th« basin of NMR ap«etrun, whioh utioirori 
a rioublot at ^ 0,4.1 (J *> 3 Us)* Thin n l ^ t l wan avai^ad to 
lini proton of the liM»taa aoiety . A vinylio proton n l ^ a l 
aaorlbnbla to C -^f! waa obaervad at S (i»05. The broad ai ^ a l at 
<^n,89 Intagratlnfi for one proton waa aaal^parl to C -^«(»T. Th© 
Cg-rft «1 .nnl vm» obaarved at c^2,5, Tha NMR valaaa ara In 
aooordlanoa wltb tba ntniotura (CL), Th« Inoaerlo fona waa 
dlfloardari on tha basis of HhVH voluen for in that oaiia tha Co^ -^ t 
a i ^ a l ahould hava appaarad do^mfleld at (^3,4«3,n, Slal larly 
tha C^^l in (CLI) should have appaarad at s l ight ly dovmfiald. 
Tbua on the baein of IR and m\H data tha ooH^oand a.p* 140^ 
waa ohari»st wised aa 4«whydroxy«».Voxo--4~ttSft~A<-hoiioohole8t* 
5«>ene (CL). 
Raoetioo of 4^*aoetoxyotiolaat«»5»««>3-opa (CKLVII^  
^^tt^ ¥» wccea^ o^ hydr«|ZQ|ff aff|j| 
The ketone (CXI^ VTI) whan treated with an exoeaa of 
hydrasoio noid Rolation^prepared aooordinj^ to the aethod 
deaoribed tqr Moural and fHyhara) uein^ boron tr i fluoride 
etherate nn the oataly«it, afforded after u^nial work up and 





« . p . 150** • m.p. 235** 
• . p . 195® • « . p . 130**C 
OAo 
(CICLVII) 
CharactTlgat lon of the ooapound • , p . ISO 
as 4~oxo»3-aza-A-ho«ocholeatH^a-ene (XIII) 
The conpoond, « . p . 150 analysed for ^oT^AS^^* ^ * 
IR spectrtiro of the oonpound shovred absorption bands at 3400br 
(NH), 16508 (-H-NH-) and 1 8 0 0 B OWT^ ( C S C ) . On the b a s i s of 
eleaiental a n a l y s i s and IR data the ooapound n .p . 150 oan be 
one of the isOBerlc laotans (XII l ) and (CLII). 
(CLII) (XIII) 
- 49 « 
The dif l t lnot lon betweoi two I soaer lo Itiottm^ tm« aade 
on the b a s i s of NtfR spectruia, which gave s i ^ a l at ^5.9 
i n t e g r a t i n g for two protons aser ibable to (M-H) and C. -
v i n y l i c protons. A broad mul t ip l e t at ^ 3 . 1 3 was assigned 
to Cg-Hg. The appearance of C^-^iethjilene protons at S 3 . 1 3 
supports s tructure ( X I I l ) . In (CLII) thene protons should 
have appeared at S 2. 3 - 2 . 5 . The methyl proton siij^als were 
observed at 5 1 . 1 6 , 0 . 9 , 0 ,83 and 0 . 7 . 
Thus on the b a s i s of above discuss ion the ooapound 
• • p . 150 can be oharaoterlssed as 4«-oxo-3-aza-A.hoaoohole8t* 
4a-ene ( X I I I ) . 
Characterlgation of the compound a . p , 235 as 
4a»hydroxy-4»oyo«'3-»aza-A~homochol e s t -5 -wie ( CLI) 
The oonpound a . p . 235 analysed for C -H._NO_, The 
IR spectrum of the compound showed absorpticm bands at 
3280-3330br (Nil, OH), 1670s (-^-NH) and 1620« (C=C), Two 
0 
p o s s i b l e s tructures (CL) and (CLi) can be assl^^ed on the 
bas i s of elemental ana lys i s Mid IR speotrum. 
(CL) (CLI) 
- 5 0 • 
The difltinetloii b«t«««i the tvo inomvrie laotoaa (CU) 
and (CLI) van nade on the basin of Win upootmn, wtiloh iiliCNr«rt a 
broait nult lplat at > 6*06 intagrattnt for two protono. Thtn 
wf^n analji^fd to M«n anA C^-vinyllo proton, A sin^lot at $ 4*8 
IntogratlnK for on« proton wait atmi^^d to C_«-o(|ft« Tho O -^^  
ai i^al wan olifi«rv«d at ^ 3 , 3 . fHeao ^ K vnluftii aro in 
aeeord«»no« with tho atruotaro (CI*l)» Tha inonario fom (Ct) 
wa« (Hfioardvd on tho baoia of NMR valti#« A« in that oaao tho 
C^-n^ aijfial should have appearod near about ^ a«4«>a*5« Tho 
nothyl protons ware obsorvod at S i « l l » 0*8ft| 0»8 and 0,e3* 
Tims on the basis of XR and NMR data the eoi^ound a«p» 3M** 
was ohariMStorised as 4a-4^drox3r«*3-*03CO«4*aiB«-A«ho«oeholost-*5-
one (<»<I), 
Chnraotorigation of tho oowponnd w.p, i95° 
as 3'"Oito».4»»agn""A-ho«oohoient«>4a«*«o (Cl#ll^ 
The oonponnd u^p, iOS*'^ ^ onaljrsod for ^^^Mwfl^^ '^ ho 
IR speotrun of tho oontpoiuid shonod absorption bands at 3300. 
0 
3340br (MH), tmo» ( J L N I ! - ) ant! lASOs on (C«C). On the basis 
Of elcfiMital analysis and IR ralnes« tho eonpound n«p, i9S^ 
oan be one of the two isonerio loetans (CLIZ) and ( m i l ) . 
• 81 *-
• ^ ^ 
.z^ -
(ca*H) (TITI) 
rh« oorr«et stnKTtur* to th« eompaimA • • ? • 198^ was 
hom^rme tmmigi^A on th« baal« of NMR RpMtnnif trhloti iiliovcd 
sigaala at S 6.66 (<l, C^<Hrinylio n, J a to R B ) , 6.06 (d , NH, 
J«10 tlB>, ^.n (M, CQ-HJ^)* 0 .93, 0«8S and O.Tl BCfthyl protons. 
The appoarcnoo of OA«aotngrlen« protons at i 2»S i « ladl«-
oativ* of th« faot that th i s Methyl«»• ^^ ronp i s la ths nsA^hmir 
of a oartKmjrl ifrovtp, as in ths oaas of stniotars (CLII). Ths 
straoturs (XIII) wi l l roquirs a doimfidd shif t of C^-asthrl«• 
protmis ( !?)3* 3«>3«4)• Ths atraotnrs (CLII) i s furthsr sapportsd 
Wy ths s p l i t t i n g pattsm of ths (NU) and C^-vinjrlio protons. 
Both ths A l j ^ l s have apps«ur^ as doablsts havin^^ ths saas 
J VAluss indioatitt4 th«rsA»y that ths two protons have andsr^iione 
eoaplinil» This faot ean h« aeoMiBtad for bjr struotiirs (CLII) onljr. 
Thus on ths basis of fors |ping diseu^ision ths oot^iotind 
tj 
(CLII). 
• •p* 108 was idstttifisd as 3-oao<-4->aK»-A».honoohols8t«-4a»sns 
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CharootTlgation of the ooapound a.p. 130° ag a alxturt of 
3«.oxo«.4-azldoohologt»5-«ie (CLIII) and 3-o»o-4-a»ldocholoBt'» 
4-roo (CLIV) 
The compound a. p. 130 analyzed for ^27^43^3^* '^* ^^ 
spectrua of the ooapound showed absorption bands at 1725w and 
•-1 1695s om , sUfi^estlUj^ thereby the presence of saturated as 
ve i l an -^ , ^-unsaturated oarbonyl groups. The ass l jment of 
the 172S band to the acetate oarbonyl was ruled out by I ts 
re lat ive In to i s l ty as conpared to the band at 1695 em" and 
by the NMR spectrum which did not show any s i g!ial for acetate 
function. The IR spectrum also showed a weak band at 2300-
-•1 65 
2340 cm which was a s s l ^ e d to the azlde stretohlnj^ vlbratlcm. 
The two oarbonyl bands can thus be assigned to compound 
(CLIIl) and (CLiv) respectively. The re lat ive Intwislty of the 
two bands sn^n^ests that (CLIV) beln^^ an -X ,^ y'^-unsaturated system, 
dominates over (CLIIl), a /> , V-unsaturated systems. 
(CLIII) (CLIV) 
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The MMR npectrum of the ooaponnd further supported the 
I soaer lc nature of the conpound n .p . 130°. I t showed s i s a l s 
atS6.41 and 4 .4 in the approximate r a t i o of I t l whioh were 
a s s i ^ e d to the Cg-Tinyl lc proton and C.-proton of Isoaer (CLIIl) 
Methyl protons were observed at S i*25 , 0 . 9 , 0.85 and 0 .78 . 
Thus on the bas i s of above d i scuss ion the compound a . p . i3o" 
was charaoterized as the mixture of 3--oxo-4*azidooholest«'5*«ie 
(CLIII) and 3«oxo-4-azidoohole8t->4-'ene (CLIV), 
Reaction of 3/3-faydroxy-5o(^«6p(-epoxyehole8tane (CLV) 
with HCl in diehloromethane 
3/^Hsrdraxy<-50(',6':<*epoxyoholestane (CLV) was prepared 
according to the prescribed procedure /^t) max, 970s (-C - C-) 
O 
3400br cm"^ ( ^ f O j S 3i9 (m, C^ovH, w | « 20 Hz), 2 .8 ( d , C^-/^-H, 
'3 ^ » "2 
J»4 Hz), 1 .08 , 0 . 9 1 , 0.81 and 0.60 (methyl protons) . 
6 
3/-4Iydroxy->5c<,6o(|->epox3rohole8tane (CLV) on treatment with HCl 
in diohlor<Miethane afforded a sin j^^ Le ofwpound m.p. 190° which 




m.p. 190 Jones 
oxidat ion 
I. p. 205 
(CLV) 
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CharaotTigatlon of the coapeiincl a .p . 190** as 
3/^ « 5^dlhydroxy-6/g-ohl oroohol eatane ( CLVI) 
The oompottnd a.p. 190^ analysed for ^27^48^2^^ ^^^ 
^ave pos i t ive Be i l s te ln t e s t . The IR speotrim of the ooapoond 
showed absorption bands at 3400-3340br (-0H) and 730B om 
(C-Cl). Since on Jones oxidation only one hydroxy gjroap 
suffered oxidation i t was proposed that the other hydroxy 
^oup was tert iary in nature. Thus on the basis of above 
discussion two structures (CLVl) and (CLVIl) can be su|^ested 




The dist inct ion between two isoaerie structures (CLVl) 
and (CLVII) was aade on the basis of NliR speotnm, which showed 
a broad aul t ip le t at ^ 3 . 9 (W^ a 6 His) integrattag for one 
proton asoribable to C^ c/r-H. Another au l t ip l e t was observed 
at S 3.76 (W^ B 3 Hz) which was a s s i ^ e d to Cgo(-H* The shape 
of the s i i^al for Cg-H was indicat ive of the fact that chlorine 
at QQ was ^ - o r i « i t e d as shown in (CLVI). The o/ and /}> 
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o r i m t a t i o n of -OH and -CI a t C5 cmd C6 r e s p e c t i v e l y was further 
supported on aechan l s t lo (fround as shown i n Sehoie 3 . Methyl 
protons were ohserred at S i . 2 3 , 0 ,87 , 0 ,8 and 0 .65 , 
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CharaotTlgatton of the cowjpound •»»« 208** nm 
5o^-hydroxy»6yj»ohlorQeliolc»tm»»3-im» (caLiVIII) 
The ooapcmnrt, n.p, 205** analysed for Cg^ H «0^C1 and 
gave posit ive Bell s te in t e s t . The IR spectrum of the eoapoim<f 
showed absorption han l^i at 3400s (-Oil), i705s (C«0) and 
T30s OB* (C-Cl). The HMR speotrua of the oonpoond showed a 
• u l t i p l e t a t S 3 . 7 8 ( w | a i 3 H K ) whioh was a s s i ^ e d to C^ C^ -H 
(equatorial) , another mtl t ip let at ^2.4 inte^ratinK for two 
protcms was assij^ed to C»-U»» Metl^l protons were observed 
at ^1.26, 1.16, 0 .81 , 0,70 and 0.60. Thus on the basis of 
above disoussion the ooapiwnd a.p. 205^ was oharaotetised as 




All • • I t l n g points are uaoorreoted. Infrared speotra 
tiara aaasurcd with a Pya anioaa SP3-iOO spaetropbotoaatar. 
NMR speotra ware run in CDC1» or CCl. on a Varlan AOO inetroaent 
with TM3 as the int«ntal standard, fbC plates were ooated with 
s i l i o a gel G and sprayed with a 20^ aqueous solution of perohlerio 
aoid. Li^ht petroleoM refers to a fraotlon of b.p. 60>80^« NIIR 
ralues are ^ven in ppa ( s , s i n ^ e t , d, doublet, t , t r ip le t , 
br, broad, ao, nult iplet oenterM &t, dd, doublet of a doublet). 
IR values are given in oa"^ ( s , strong, a, aediua, w, weak, 
br, broad). 
3B «^ ftrd royy-SoC, 6 5»di broao ohol es t an 
To a solution of cholesterol (14 g) in ether (iOO al ) 
was added gradually bronine solution (9 ,6 g) in gLaolal aoetio 
aold, 100 al containing anhydrous sodium acetate ( i .O g) with 
s t irr ing . The solution turned yellow and proaptly set to s t i f f 
paste of the dlbronide. The alxture was cooled to 70^0 and 
stirred with a glass rod for f ive ainutea to ensure ooaplete 
crysta l l i zat ion . The product was then col lected by f i l terat ion 
under suction and washed with eold ether aoetio aoid alxture 
(3t7) unti l the f i l t r a t e was coapletely colourless (15 g), 
a .p. il i^C (l i t ,®'' a,p, 113**), 
5o(t6/?"DibroBochol estane»3-one 
3/-nydroxy-5o(,6^-dibroaocholestane (10 g) was susp aided 
in acetone (300 al d i s t i l l e d over XlinO.) in a three necked 
round bottomed flask f i t ted with a s t irrer and dropping funnel. 
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Joam* r»af«nt (IS a l ) wufi tfien AfH«l In •viiill portions frrm 
dropping mimol in oouroo of 30 MlnotM* Tho t«ip«rAtttro af 
ttio rtaotloa niTtiiro <ltirln|i OTCtdntion warn «Aiatalii«d l»ot«««i 
Q? m, a? hy th« «rt«itial ooollsi^, Aft«r the oxidation was 
eoapl«t«y at irrin^was oontiriuod for addlitioaia tn itiiint««t ao«l 
oold «at«r (3(K> wX) waa a<S(!l«d. tho pxtMtoot tlMs Obtained was 
filtorod imd«r •uotion^ waa^od thorongjlily « i th watar :uid nattiaaol 
and a ir dried to ^w tiia dit>rottotcotQB« (8 4) B.p, T3 ( l i t . 
• • p . 73-75°). 
CitoX aat-5«»an«»3«»ona 
To a saiutloa of 5^»Q/i-i<Sit>rattooholo8tan-3-aae (5 4) in 
•tbar (100 nl) and aoatio aoid ('!*? n i ) wa;* addad aino dust 
(7 .5 4) in naall portions during 30 nintitaa with eontimioua 
•hsdiia^ After tH« oonpleta additi<Hi, ttie etboronl solution 
oontalaing sttspendad slno dnst was f i l tered in a separating 
fnnnel. The ethereal phase was th«i washed with water, so<iiun 
Moarhonnte solution {Wi) and water and dried over fmhjr«iroas 
sodiim sulphate. The o i l y residne obtained on evaporation of 
the solvent was orystal l i^ed fr^w Methanol to j;ive the desired 
prodiiet (3 .0 4) n.p. 127° ( l i t . ^ ^ . p . 139**). 
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To a st irred •olution or oholost-i^-^n^fV-oao (5 $) In 
hmmmum ( ^ a l ) waa ad«S«d aootlo aoi'l (no nl) and erjrtital of 
lead tatraaoatata (6 .4 g)m Tfia Aixtura waa a l l ^ t l r wanMd 
onA allovad to atond .tt rooa tanq>«ratura for 12 hr« oold watmr 
at rooa tcnparatura waa addad to tha raaotlon nlxtura* Tha 
•ilrctura waa axtraotad wltli atliar. Tha atHaraal aolutlon waa 
waahe*! with watar nmfmral tlnaa aoid drlad ovar aniigrdroiia aodlan 
aulpliata. uaoovol of tha aolTant uadar raduoad praaaura ^K99 
a aolld ifhlou was raorystalllsead fran ettitiaol to ^^va 4 ^ 
aoatoxyoboleat«5-aR->3*K>aa (Ctl.VIl}(3,5 ^ a*?, ISo" U l t . ^ ^ 
• • p . 197«»ldl®). 
SoJMldt raaotlon of 4o(-aeatoxyo^laat>.ft>«>3-opa ICXLVll) 
To a alTtara of 4>;f<4ioatox3rotiolaat«0-an-»3»ona (CXLVII) 
(1«0 ^ aiilpviurlQ aold (l» 3 a l ) ani hexmmi9 (7 al> viaa nddad 
a(}uliitolar tiUiintlty of ao«)lun aslda (340 m^m A brisk raaotlon 
ansaad wid tha raaotlon fldsrtara vioa allowad to staiKl at raom 
taaparatnra for 34 hr* Tt was than pourad Into oiniahad loa -
watar Alirtora, worlcad up In usual aarniar and drlad ovar 
anhydrous nofH^m snlphata* l3vaporatlon of tha solvent ^va on 
o i l whloh was ohronato^raphad orar a l l l o a ^al ( ^ g). f^utlon 
with II ^ht petrolaun-athar (35t l } affordad 3/^-^4roxjr-4->osro-A«. 
- 00 • 
tKHioeliol«fita'->4ii-a-Mli«ii«>3-onitt ((TXVin) a« iKmorriitalltsftMe 
o i l (lOt^ H^. ]y BMx. a400-3490br ( -on) , 1740«, IdflOs (•tiol 
laotoa«) «i4 letOw o»*^ (C>sC) 't)6»03« (XI, C^ im<i O^-viitjrlio n)» 
5,3» ( i n , G ^ - v t n y l l o H) , 4 ,33 t (IH, C^-^f, J»5 « « ) , l.-J^i, 1 . 1 , 
0.93 , O.03 and 0,7d (»«thrl protoas). 
rurtli«r •lttti<iii wttb I t ^ t petrol«iai ottitr ( ^ s l ) 
Affonlodi 4a>»!iydrox3 -^3«K»xo-i>4*a»aM4««attoei«olost<>a<*flno {QL) 
rooiyatalllBOd tram 11 ^ h^t petrolotM (390 a^) ««p, 140^, i)mnc. 
3390.33t»(lbr (Nil, OH), 1(SS0 (J:«j|ri»), 1630a oa''*(CfaC), "b 6.43d 
(in, fia, Jmn lis), 9.05a (in, o^«4i, f»| • i i iis)f 5.38a (in, 
c^-«vlnyllo H, n(| « 9 H«), J.-ia (3«, ^g-Hg), i . i o , 0 .9 , 0 ,83 , 
«i«l o.f (a«tliyl proton). 
Hfftotlon of 4X«*«ootoTye<iol€wit-5«»€o-3«"Ono (cg^VIl) 
wltli m o^ce— of Hydrftaiole awald 
"^odiitn dsEldo (4 4) wan dlamolvod in nator (!10 al) an<l to 
thiff wan addod b«nx«n« (10 a l ) at o^c. Sulp'virie aci<9 (4 a l ) 
«%<9 thm addfid dropwliio ^ t n ffhaldii^ oir«r a poriod of 30 ainuton 
at ows^. 59iiaicia|| vmm o<Kitlau«ri for adaitlonal 30 aitrates and 
tlio o r j ^ l e loyor wan ««parat«d, drlod vww aahytiroan noditta 
oulphato and f l l torod. This nolutlon of Hsrdrwsoie aeid in 
bc«9s«n« (Aboat 30 a l ) van aado upto 40 al bjr addition of baisemc 
and was tri^ted with fr«siil.r d i«t i l l«d borcm trifluorid*»etn«rat« 
(3 a l ) In the oold. To tbiit was addod a aoliitlon of th» Icotono 
('TtLVTiX'? 4) In hmxwam (40 a l ) in alioiit n Hr, aiy! th* rmetion 
•Ixtiir* wan kept for 10 dasrs at rmm t«Bperatara, n«ne«i« was 
r«w>reH tojr rtlatillatlon tmrtwr r«du<t«d pr«Miaiir« aiirt the raaldna 
dlMOlvad In at^or. Tha atnar^al aolnttoa waa waaHad with 
watar« noiltia Ulaarbonata aoltitlon ifi^) and watar and drlart 
ovwr anhydrou!! aodloa aulpbate. Evaporatl<ra of tha aolraat 
i/Bve an o i ly raaldaa wbloti waa ohroaato^apHad ovar a l l laa ^al 
(40 i|), Nat ion wltb l l ^ i t patrolcua etHar (40t l ) affordad 
4-OYO-3-aaa-A-!KNiOot»laat-4ai»«sa (%XII) orystalilaad fron 11 ^ t 
patrol«taa (300 mf^) • • p . iS^^ii 
^laax. 3400l>r (mi)» 1650a (•d-MIi*) and inOOa oa*^ (CaC), Ss.Oa 
(IH, m\ and G^-vlnyl lo fl), 1.13« (311, C3-U3), 1.1ft, 0 ,» , 0.83 
and 0.7 (aathyl proton). 
Purthar alutlon with lln^it patrolano^athar (35 i l ) affordad 
4a«hy< r^oxyMt«>oxo»^1<>aKiwA<-hoa()oholaat«i4->ana (C3I*I) raorratalll^iad 
froa 11 ^ t patrolaia (KK) ag> a .p. 3:i9^. 
f aair. n380-f|fJ30br {Wl, Oil), l«TOa (C-»H) and 1<I'!0B ( C * C ) , 
L 1) 
o 
b«.Ofia (m, W?T, and C^^lnyl lo ) , 4.8a ( i l l , t'^u-^^D, J?.^ 
(an, C^-}!^), i . l l , 0.86, 0 . 8 , 0.83 (aathyl protona). 
i^rth«r alutlon with lljijiit patrolataa-^thar ( lOi l ) affordad 
3«4>xo»4«-axi»*A-hoaoo1iolaat-4»»ane (OLII) ranryatalllsad froa 
aethanol ( ^ o a^) n«p. 19!l**. 
c 
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• a x . 3260-3340 br ( N H ) , 16608 (-C-4fH), 16308 OB"^ (C:*C) , 
^6.66d (IH, C^^-Tlnyllo J«10 Hat), 6.06d (IH, NR, J«10 Hs), 
2.Sa ( 3 n , C3'^2^' ^'^^9 ^*®^ ^"^ ^^ "^ ^ (ae thy l protons) . 
farther «lntl<m with l l | ^ t p«trol«a8i eth«r ( S t l ) affordid 
the IsoMcrlo mixture of 3-oxo-4-az ldoohole8t -5-«ne (CLIII) and 
SoOxoHl-Axldooholeat-^-ene ( CLIV ) r e o r y s t a l l i s e d fron aethaaol 
(150 ag) B.p. 130**, Q 
"))maLX, 2300.2240W ( N ^ N S N ) , IT25M (C.-C-) In (CLIII) , 16958 
(C3-C) In (CLIV) ^ 6 . 4 l B (IH, C^ v l n y l l o H In (CLIII) , 4 . 4 B 
(IH, C -^H in (CLIII) . 
3r^-Hydroxy-5^»6^eP03ryohoIe8tane (CLV) 
Cholesterol (5 g) was d i s so lved In oh lorofom (10 a l ) 
and freshly prepared perhenzolo aold s o l u t i o n (25 a l , 1 ao l e 
equivalent) was added to I t . The react ion mixture was kept at 
O^ 'c for 24 hr. The react ion mixture was washed suooes s i re ly 
with sodiua th iosu lphate 80luti<m ( S ^ ) , sodiua hioarbonate 
so lu t ion (5^) and water, then dried over anhydrous sodium 
sulphate . Evaporation of the s o l v o i t jjave an o i l y res idue whloh 
was r e o r y s t a l l i z e d from acetone ( 3 . 5 g) a . p . 140** ( l i t . * ^ a . p . 
142**). 
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with !«1 in dtoiaorowtiiano 
A solution of the opOTcido (C9LV)(5 g) in diotilfntMotlMuio 
(10(1 nl) wan ohaicM vith flfi tqrdroetilorte aoid (350 ol) for 
30 alantoo. The or^rinlo layer warn w%mhtA with watcar imd dried 
OTor iwihydroQe eodinn ealptMte« reoKival of the eolTont hy 
diet i l tat ioa ^re 3^-*-^ihydrox5N-8/?-ohloto-5cvoholeiitiine (CL?l), 
reerr«tallisted froa sethanol (4*0 4), a.p, lao (positive neilntein 
teet ) . 
1^  « w . 3340«>3400br (-0H) and 730e o«"* (C-Cl), C> 3«fti ( in , 
CgOi^I, w | o 6 Ife), I.TQa ( l ! ! , a^j^-JI. ^*| " ^ ^*^* **^^» ^•®^* 
0,8 and 0.65 (aethyl pniiotia). 
3^«5*Dihydroxy»G^»mhloro-^<-oholeetone ((^•VI)(3.» 4) van 
suapflBdod in ooetone (75 ral diet i l led over KlinO.) in a three 
neoked round botton flask fitted with a stlrr«r and droppini^ 
fuanA. JoAe*«i reagent (4 «!) was then added in snail portions 
froa dropping fiinn«l in eonrse of 30 ainutes. The temperature 
of reaotion alxtore during oxidation was aaintained between 
CM(* hjr external ooolln^. After the addition was ooaplete, 
st irring w^ oontinued for ^ditionnl 19 nimitee «id oold water 
(50 al) nfu» added. The solid thus obtained was filtered under 
stiotion, washed thorou^ly with water and aethanol and air dried. 
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ot)Ol««taii«3-(m« (CUVXII) tt«p. 300° (posittv* Bcilstcin twt). 
'^^ ••3i, 3400« (-011), lT05a (0*0), T30« (C-Cl). ^ 3iT8« (ill, G^-^H, 
w| . H Hm), a.«i (3», O^-II^), 1,10, i.te, O.Bi, 0,70 and 0,60 
(a«thrl protonn). 
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